Joint effects of sodium chloride, glutamine, and glucose in mouse preimplantation embryo culture media.
A new medium, SOM, produced by simplex optimization, has been used to study the joint effects of NaCl, glutamine, and glucose on the development of outbred CF1 mouse zygotes to the blastocyst stage. Contrary to previous reports, glucose has no significant inhibiting effect on development to the blastocyst stage in this medium. Even in the presence of 5 mM glucose, 70% of the embryos develop to at least four cells, and 60% reach the blastocyst stage. Raising the concentration of NaCl from 75 to 125 mM, in the absence of glutamine, progressively inhibits development. Moreover, the response to glutamine depends on the concentration of NaCl in the medium. When the NaCl concentration is low, glutamine inhibits development. In contrast, when the NaCl concentration is high, glutamine protects against the inhibitory effect of the salt. We propose that glutamine protects against high concentrations of NaCl in the medium by acting as an organic osmolyte.